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Spy1 and the Long-Term Effects of
Childbearing on the Mammary Gland

Almas Khan, Isabelle Hinch
Dr. Bre-Anne Fifield, Dr. Lisa A. Porter

BREAST CANCER AND DEVELOPMENT
• Age is a significant variable in cancer
development
• Approximately 1/3 of breast cancer cases occur
in patients older than 70
• Another emerging variable of interest: parity
• Linked to cellular changes that affect cancer
risk over the course of a woman's life
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THE IMPLICATIONS OF PREGNANCY ON
BREAST CANCER SUSCEPTIBILITY
• After weaning, a developmental remodeling process called involution occurs
• Alveolar (milk secreting) cells go through apoptosis and are replaced with adipocytes.
• This process has been known to leave permanent alterations in the landscape of the mammary gland, and
compounded with the effect of aging might predispose it to breast cancer
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MAMMARY GLAND AND SPY1
Spy1 levels are closely regulated throughout every stage of
mammary development
Spy1: promotes proliferation, allows checkpoint activation,
expand stem cell populations and overrides apoptosis
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SPY1 AND BREAST CANCER
Spy1 promotes proliferation:

Spy1 levels are elevated in
breast cancers
Al Sorkhy et al. 2012

HYPOTHESIS:
• Preliminary data suggests that the mammary glands of mice overexpressing Spy1 do not fully
regress following lactation and involution, which may predispose them to breast cancer
• The overexpression of Spy1 exacerbates the long-term effects of parity on
mammary gland morphology.
Aged Mice (1 year +):
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Fifield, unpublished
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Mammary Gland is composed of:

Adipocytes

●

Brown adipose tissue activity is greater in
patients with more invasive cancer (Bredella
2015)

Epithelial cells

●

The estrogen receptor (ER) and progesterone receptor
(PR) are well established markers for breast cancer
prognosis and for guiding treatment
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EXPERIMENTAL DESIGN
• Analyzing collected tissue, quantifying differences and comparing between 4 groups of aged mice (18-24
months):

MMTV Spy1 Parous
N=12

MMTV Spy1 Nulliparous
N=10

FVB (Control) Parous FVB (Control) Nulliparous
N=10
N=13

• In order to study this, our lab has developed a transgenic mouse model that overexpresses Spy1
• Development and susceptibility to oncogenesis in this model has been studied in young mice (8-12
weeks, adolescence/puberty) but not characterized in older mice
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AGING, BREAST CANCER AND MICE

Image from Jax lab
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Altered Levels of Brown Fat
• Preliminary observation: substantial amounts of brown adipocytes in these aged mice
• Again: prior research has established that brown adipocyte activation may have a possible role in breast cancer
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FAT RESULTS
• Preliminary analysis did not show significance of parity
or Spy-1 overexpression on brown or white fat
content

***

**

***
***

• Suggests that brown fat is an attribute of aging

N=3

N=4

N=3

N=3

*p<0.05
**p<0.01
***p<0.001
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INCREASED ESTROGEN AND
PROGESTERONE EXPRESSION
• Immunohistochemistry staining (IHC) for ER and PR
ER
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12

INCREASED ESTROGEN AND
PROGESTERONE EXPRESSION
PR
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RELEVANCE
• Improving our understanding of Spy1’s role in regulating proliferation and apoptosis
• Contributing to our overall knowledge of breast cancer dynamics
• Further solidifying Spy1 as an important target for treatment
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